The word "plastic", we hear almost daily. Plastics have allowed us to improve our standard of living notably by lowering many products, advances in medicine and the proliferation of technological devices, among others. Despite this, the misuse we make of it, such as its irresponsible consumption and its poor management once it is a waste, is which generates the many problems we face today.
In addition, one of the biggest environmental problems of conventional plastics is their high persistence in the environment, derived from their low degradability. Another important problem is that conventional plastics are obtained from non-renewable sources. Therefore, more and more work is being done on the production of bioplastics.
Currently, most of the products we consume have numerous labels which can create confusion among consumers. Some of these labels indicate the type of material that makes up the product or product packaging itself, how the product must be recycled… However, the enormous existing disinformation and the misuse of the terms recyclable, reused, recycled, bioplastic, oxofragmentable, compostable and biodegradable generate even greater confusion when it comes to correct recycling and waste management.
For all these reasons, this brief guide tries to clarify the doubts that exist between the previous terms and to facilitate a compression of the numerous existing labels today.
According to European Bioplastics, a plastic material is defined as a bioplastic if it has a biological base, is biodegradable or has both properties.
First, it should be noted that the terms "biological base" and "biodegradable" are not equivalent, since the property of biodegradation is linked to the chemical structure of a material and not to the raw materials that compose it. So, as shown in Table 1 , biobased plastics may or may not be biodegradable, and biodegradable plastics can have three different types of origins: petroleum, partially bio-based or completely bio-based. Biologically based plastics -biobased -are those composed to a greater or lesser extent (minimum 20%) by renewable plant materials such as corn, sugarcane, starch, cellulose, oils, lignin, proteins and polysaccharides. So, these types of plastics can serve as substitutes for petroleum-based plastics, which are most employees currently.
Based on the percentage of renewable raw materials used in the manufacture of this type of plastics, we can find different labels: BIOPLASTIC A recyclable product or material is one that can be recycled, that is, that can be subjected to a process of transformation or use after being discarded, in order to be used again. Keep in mind that products that are presented as recyclable are not always recycled.
The following symbols help us identify the material with which the product is made, and which can be recycled:
Möbius Loop: indicates that the materials with which the product has been manufactured can be recycled.
Möbius Loop %:
indicates what percentage of the materials that make up the product can be recyclable.
Green point: indicates that the product packaging company has paid to ensure that the packaging waste of that product is managed and recycled through an Integrated Waste Management System (GIS) such as Ecoembes. The product is made of recyclable steel. This symbol can be found in kitchen utensils, food and beverage containers, appliances and electrical appliances.
Indicates the selective collection of electrical and electronic equipment (EEE) once its useful life has ended so that it enters the recycling circuit and does not end up in unauthorized garbage containers. We find it in appliances, batteries, computer equipment, electrical or electronic tools, toys, medical equipment ...
As for the recycling of bioplastics, currently they cannot be recycled with conventional plastics because they cause problems by contaminating the rest of the lot, so that they can only be recycled in specific industrial plants for this, but today we do not find specific containers where to deposit our bioplastics.
However, some of the end-of-life options of these bioplastics that are proposed can be seen summarized in Figure 1 , where options such as:
-The mechanical recycling of these bioplastics in order to create new recycled products that can be given new uses.
-The recovery of energy from these bioplastics through, for example, the use of the CO2 they generate to favor the growth of plants.
-The organic recycling of these materials, that is, the creation of compost to, as in the previous case, favor the growth of plants.
-This increase in biomass generated thanks to energy recovery and organic recycling of bioplastics will reduce CO2 emissions and allow their use for the extraction of carbon polymers in order to regenerate new bioplastics. As a result of this recycling problem, several projects are being carried out, such as the REBIO project, whose main objective is "to provide a technological and adequate solution to the management of biodegradable plastics through new technologies applied in the mechanical recycling phase".
Reusable products or materials are those that can be reused without having undergone prior treatment.
REUSABLE
A recycled product or material is one that has been manufactured using as raw material another material that had been previously used and which is given a second life.
Generally, we will identify these recycled products by means of labels that show a "100% recycled" symbol or the specific percentage of recycled materials that make up that product. These tags will be similar to the following:
In addition, we can find other tags such as:
RECYCLED
It certifies that all the wood or paper of the product comes from reused material and, therefore, is a 100% recycled product.
It certifies that at least 20% of the materials that make up the product are recycled.
Biodegradable plastics are those that decompose in water and carbon dioxide under natural environmental conditions in a period comparable to that of natural compounds. This biodegradation process depends on environmental conditions such as temperature, humidity, oxygen concentration, quantity and type of microorganisms… To claim the biodegradability of a product, environmental conditions must be specified and a period of time for biodegradation must be established in order for claims to be measurable and comparable (according to EUBP_BP_En_13432, at least 90% of biodegradation must be reached in less than 6 months).
Based on the appropriate biodegradation environment of the product we can find the following labels:
• Marine biodegradation: the OK biodegradable MARINE label verifies the biodegradability of materials in the marine environment. It should be noted that, this biodegradability is intended only for the water column without taking into account the seabed, where 70% of the plastic waste is concentrated.
BIODEGRADABLE
• Biodegradation in soils: OK biodegradable SOIL and DIN CERTCO biodegradable in soil labels verify the biodegradability of agricultural and horticultural products, since they can be left to decompose in situ after use. These labels guarantee that the product is completely biodegradable in the soil without adverse effects on the environment.
• Freshwater biodegradation: the OK biodegradable WATER label guarantees the biodegradation of freshwater products, and therefore substantially contributes to the reduction of the persistence of residues in rivers, lakes or any natural freshwater environment. Like the marine biodegradation label, this label only certifies degradation in the water column and not in the bottom.
Degradable oxo-fragmentable plastics (erroneously called oxobiodegradable or oxo-degradable) are conventional non-biodegradable plastics supplemented with chemical additives that mimic biodegradation, since, in the presence of oxygen, under the effect of heat and UV rays, they lose mechanical resistance, they fragment and disappear visually, creating a false biodegradation of plastics. All this generates an additional problem that is the contribution, of this type of plastics, to the contamination by microplastics. Some of the labels that show oxo-fragmentable products are the following:
Unlike biodegradable plastics, which as mentioned above, are capable of degrading under natural conditions, in compostable plastics the modification of some environmental condition is necessary to favor its degradability and its subsequent use as composting material. In addition, it should be noted that these plastics should be mixed with other biological products, such as food scraps, in order to carry out compost processing.
There are two types of compostability: -Industrial: this type of compostability is carried out in composting industries, where plastics are subjected to controlled conditions of temperature (generally 57ºC), humidity and selection of quantity and type of microorganisms. COMPOSTABLE OXOFRAGMENTABLE PLASTICS -Domestic: unlike industrial compostability, this type of composting is done domestically and in gardens for personal use and is carried out at room temperature and at a slower pace.
The main labels that show that a product is compostable are:
• Compostability label: Seedling label indicates that the material is compostable. This certification is carried out by TÜV Austria-Belgium and DIN CERTCO.
• Industrial composting: OK compost INDUSTRIAL and DIN Industrial Compostable labels verify that the containers or products (together with their components, inks and additives) that possess them are guaranteed as biodegradable in an industrial compostability plant, so that these products cannot be thrown in the garden.
• Domestic composting: OK compost HOME and DIN Home Compostable labels certify that products made from compostable materials are compatible with household and garden composting. Unlike industrial composting, the temperature in garden compost is lower and less constant, so it is a slower process.
In North America, the Institute of Biodegradable Products (IPB or BPI) is the main certifier of packaging and compostable products.
However, not for not being part of the European Union, this certification is different, but both European and American certifications are harmonized, so that the standards used are mutually recognized.
With all this, the BPI Compostable label verifies that the containers or products that possess it will be degraded in an industrial compostability plant.
